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Stream Protection Rule

AGENCY: Office of Surface Mining
Reclamation and Enforcement, Interior.

ACTION: Proposed rule.

SUMMARY: We, the Office of Surface
Mining Reclamation and Enforcement
(OSMRE or OSM), are proposing to
revise our regulations, based on, among
other things, advances in science, to
improve the balance between
environmental protection and the
Nation’s need for coal as a source of
energy. This proposed rule would better
protect streams, fish, wildlife, and
related environmental values from the
adverse impacts of surface coal mining
operations and provide mine operators
with a regulatory framework to avoid
water pollution and the long-term costs
associated with water treatment. We
propose to revise our regulations to
clearly define “‘material damage to the
hydrologic balance outside the permit
area’” and require that each permit
specify the point at which adverse
mining-related impacts on groundwater
and surface water would reach that level
of damage; collect adequate premining
data about the site of the proposed
mining operation and adjacent areas to
establish an adequate baseline for
evaluation of the impacts of mining and
the effectiveness of reclamation; adjust
monitoring requirements to enable
timely detection and correction of any
adverse trends in the quality or quantity
of surface water and groundwater or the
biological condition of streams; ensure
protection or restoration of perennial
and intermittent streams and related
resources; ensure that permittees and
regulatory authorities make use of
advances in science and technology;
ensure that land disturbed by mining
operations is restored to a condition
capable of supporting the uses that it
was capable of supporting before
mining; and update and codify the
requirements and procedures for
protection of threatened or endangered
species and designated critical habitat.
The proposed changes would apply to
both surface mines and the surface

effects of underground mines. The

majority of the proposed revisions

update our regulations to incorporate or
reflect the best available science and
experience gained over the last 30 years.

Approximately thirty percent of the

proposed rule consists of editorial

revisions and organizational changes
intended to improve consistency,
clarity, accuracy, and ease of use.

DATES: Electronic or written comments:

We will accept electronic or written

comments on the proposed rule, the

draft environmental impact statement,
and the draft regulatory impact analysis

on or before September 25, 2015.

ADDRESSES: You may submit comments

by any of the following methods:

Federal eRulemaking Portal: http://
www.regulations.gov. The Docket ID for
the proposed rule is OSM-2010-0018,
while the Docket ID for the draft
environmental impact statement is
OSM-2010-0021 and the docket ID for
the draft regulatory impact analysis is
OSM-2015-0002. Please follow the
online instructions for submitting
comments.

Mail/Hand-Delivery/Courier: Office of
Surface Mining Reclamation and
Enforcement, Administrative Record,
Room 252 SIB, 1951 Constitution
Avenue NW., Washington, DC 20240.
Please include the appropriate Docket
ID: OSM-2010-0018 for the proposed
rule, OSM—-2010-0021 for the draft
environmental impact statement, or
OSM-2015-0002 for the draft regulatory
impact analysis.

If you wish to comment on the
information collection aspects of this
proposed rule, submit your comments to
the Department of the Interior Desk
Officer at OMB—OIRA, via email at
OIRA_Submission@omb.eop.gov, or via
facsimile at (202) 395-5806. Also, send
a copy of your comments to John A.
Trelease, Office of Surface Mining
Reclamation and Enforcement, 1951
Constitution Ave. NW., Room 203 SIB,
Washington, DC 20240, or via email at
jtrelease@osmre.gov.

You may review the proposed rule,
the draft environmental impact
statement, and the draft regulatory
impact analysis online at
www.osmre.gov. You also may review
these documents in person at the
location listed below and at the
addresses listed in Part XII under
SUPPLEMENTARY INFORMATION. You may
also review the information collection
requests at http://www.reginfo.gov/
public/do/PRAMain.

Office of Surface Mining Reclamation
and Enforcement, Administrative
Record, Room 101 SIB, 1951
Constitution Avenue NW.,

Washington, DC 20240, 202—-208—
4264.

FOR FURTHER INFORMATION CONTACT:

For the proposed rule: Dennis G. Rice,
Office of Surface Mining Reclamation
and Enforcement, U.S. Department of
the Interior, 1951 Constitution Avenue
NW., Washington, DC 20240.
Telephone: 202-208-2829.

For the draft environmental impact
statement: Robin T. Ferguson, Office of
Surface Mining Reclamation and
Enforcement, U.S. Department of the
Interior, 1951 Constitution Avenue NW.,
Washington, DC 20240. Telephone:
202-208-2802.

For the draft regulatory impact
analysis: Mark Gehlhar, Office of
Surface Mining Reclamation and
Enforcement, U.S. Department of the
Interior, 1951 Constitution Avenue NW.,
Washington, DC 20240. Telephone:
202-208-2716.

For information collection matters:
John A. Trelease, Office of Surface
Mining Reclamation and Enforcement,
U.S. Department of the Interior, 1951
Constitution Avenue NW., Washington,
DC 20240. Telephone: 202-208-2716.
SUPPLEMENTARY INFORMATION:
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I. Executive Summary

Significant advances in scientific
knowledge and mining and reclamation
techniques have occurred in the more
than 30 years that have elapsed since
the enactment of the Surface Mining
Control and Reclamation Act of 1977
(SMCRA or the Act)* and the adoption
of federal regulations implementing that
law. The proposed rule seeks to
acknowledge the advancements in
science, technology, policy, and the law
that impact coal communities and
natural resources, based on our
experience and engagement with state
regulatory authorities, industry, non-
governmental organizations, academia,
citizens, and other stakeholders.

The primary purpose of this proposed
rule is to reinforce the need to minimize
the adverse impacts 2 of surface coal
mining operations on surface water,
groundwater, fish, wildlife, and related
environmental values, with particular
emphasis on protecting or restoring
streams and aquatic ecosystems. The
proposed rule, if adopted as final, also
will enhance public health by reducing
exposure to contaminants from coal
mining in drinking water. The proposed
rule has the following seven major
elements:

e First, the proposed rule defines the
term ‘‘material damage to the hydrologic
balance outside the permit area” and
requires that each permit establish the
point at which adverse mining-related
impacts on groundwater and surface
water reach an unacceptable level; i.e.,
the point at which adverse impacts from
mining would cause material damage to
the hydrologic balance outside the
permit area.

¢ Second, the proposed rule sets forth
how to collect adequate premining data
about the site of the proposed mining
operation and adjacent areas to establish
a comprehensive baseline that will

130 U.S.C. 1201 et seq.

2Impacts include loss of headwater streams, long-
term degradation of water quality in streams
downstream of a mine, displacement of native
species, fragmentation of large blocks of mature
hardwood forests, compaction and improper
construction of postmining soils that inhibit the
reestablishment of native plant communities and
adverse impacts on watershed hydrology where
coal mining occurs.
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facilitate evaluation of the effects of
mining operations.

e Third, the proposed rule outlines
how to conduct effective,
comprehensive monitoring of
groundwater and surface water during
and after both mining and reclamation
and during the revegetation
responsibility period to provide real-
time information documenting mining-
related changes in water quality and
quantity. Similarly, the proposed rule
addresses the need to require
monitoring of the biological condition of
streams during and after mining and
reclamation to evaluate changes in
aquatic life. Proper monitoring would
enable timely detection of any adverse
trends and allow timely implementation
of any necessary corrective measures.

e Fourth, the proposed rule promotes
the protection or restoration of
perennial and intermittent streams and
related resources, especially the
headwater streams that are critical to
maintaining the ecological health and
productivity of downstream waters.

e Fifth, the proposed rule is intended
to ensure that permittees and regulatory
authorities make use of advances in
information, technology, science, and
methodologies related to surface and
groundwater hydrology, surface-runoff
management, stream restoration, soils,
and revegetation, all of which relate
directly or indirectly to protection of
water resources.

e Sixth, the proposed rule is intended
to ensure that land disturbed by surface
coal mining operations is restored to a
condition capable of supporting the uses
that it was capable of supporting before
mining. Soil characteristics and the
degree and type of revegetation have a
significant impact on surface-water
runoff quantity and quality as well as on
aquatic life and the terrestrial
ecosystems dependent upon perennial
and intermittent streams. The proposed
rule also would require revegetation of
reclaimed minesites with native species
unless and until a conflicting
postmining land use, such as intensive
agriculture, is implemented.

e Seventh, the proposed rule would
update and codify requirements and
procedures to protect threatened and
endangered species and designated
critical habitat under the Endangered
Species Act of 1973.3 It also would
better explain how the fish and wildlife
protection and enhancement provisions
of SMCRA should be implemented.

This proposed rule would more
completely implement SMCRA’s
permitting requirements and
performance standards, provide

316 U.S.C. 1531 et seq.

regulatory clarity to operators and
stakeholders while better achieving the
purposes of SMCRA as set forth in
section 102 of the Act.# In particular, the
proposed rule would more completely
realize the purposes in paragraphs (a),
(c), (d), and (f) of that section, which
include establishing a nationwide
program to protect society and the
environment from the adverse effects of
surface coal mining operations and
assuring that surface coal mining
operations are conducted in an
environmentally protective manner and
are not conducted where reclamation is
not feasible. Furthermore, the proposed
rule is intended to address recent court
decisions, mitigate legal challenges, and
strike the appropriate balance between
environmental protection, agricultural
productivity and the Nation’s need for
coal as an essential source of energy,
while providing greater regulatory
certainty to the mining industry.

Apart from the procedural
determinations in Part XIII, this
document does not discuss the benefits
and costs of the proposed rule in detail.
Please refer to the draft regulatory
impact analysis for an in-depth analysis
of projected benefits and costs of the
proposed rule and other alternatives
under consideration.

II. Why are we proposing to revise our
regulations?

Our primary purpose in proposing
this rule is to strike a better balance
between “protection of the environment
and agricultural productivity and the
Nation’s needs for coal as an essential
source of energy.” 5 Specifically, the
proposed rule is designed to minimize
the adverse impacts of surface coal
mining operations on surface water,
groundwater, and site productivity, with
particular emphasis on protecting or
restoring streams, aquatic ecosystems,
riparian habitats and corridors, native
vegetation, and the ability of mined land
to support the uses that it was capable
of supporting before mining. Our
proposed changes reflect our experience
during the more than three decades
since adoption of the existing
regulations, as well as advances in
scientific knowledge and mining and
reclamation techniques during that
time. The proposed rule would more
completely implement sections
515(b)(24) and 516(b)(11) of SMCRA,
which provide that, to the extent
possible using the best technology
currently available, surface coal mining
and reclamation operations must be
conducted to minimize disturbances

430 U.S.C. 1202.
530 U.S.C. 1202(f).

and adverse impacts on fish, wildlife,
and related environmental values and to
achieve enhancement of those resources
where practicable.® It also would update
our regulations concerning compliance
with the Endangered Species Act of
1973.7 In addition, we propose to revise
and reorganize our regulations for
clarity, to make them more user-
friendly, to remove obsolete and
redundant provisions, and to implement
plain language principles.

Coal mining operations continue to
have adverse impacts on streams, fish,
and wildlife despite the enactment of
SMCRA and the adoption of federal
regulations implementing that law more
than 30 years ago. Those impacts
include loss of headwater streams, long-
term degradation of water quality in
streams downstream of a mine,
displacement of pollution-sensitive
species of fish and insects by pollution-
tolerant species, fragmentation of large
blocks of mature hardwood forests,
replacement of native species by highly
competitive non-native species that
inhibit reestablishment of native plant
communities, and compaction and
improper construction of postmining
soils that result in a reduction of site
productivity and adverse impacts on
watershed hydrology.

Impacts on Aquatic Ecology

Headwater streams consist of first-
order through third-order streams 8
under the Strahler stream-order system,
which is the generally-accepted
geographical classification system for
ranking streams by size.® Headwater
streams are the small swales, creeks,
and streams that connect to form larger
streams and rivers. They trap
floodwaters, recharge groundwater,
remove pollution, provide fish and
wildlife habitat, and sustain the health
of downstream rivers, lakes, and bays.
These streams support diverse
biological communities of aquatic
invertebrates, such as insects, and

6See 30 U.S.C. 1265(b)(24) and 1266(b)(11).

716 U.S.C. 1531 et seq.

8The U.S. Geological Survey sometimes
characterizes only first-order and second-order
streams as headwater streams. See, e.g., Argue, D.
M., Pope, J. P., and Dieffenbach, Fred. 2012.
Characterization of major-ion chemistry and
nutrients in headwater streams along the
Appalachian National Scenic Trail and within
adjacent watersheds, Maine to Georgia: U.S.
Geological Survey Scientific Investigations Report
2011-5151, 63 p., plus CD-ROM, p. 4. Also
available at http://pubs.usgs.gov/sir/2011/5151 (last
accessed February 27, 2015).

9 See http://geography.about.com/od/
physicalgeography/a/streamorder.htm (last
accessed January 29, 2015). A first-order stream has
no tributaries. When two first-order streams join,
they form a second-order stream. When two second-
order streams join, they form a third-order stream.
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vertebrates, including fish and
salamanders, that are often distinct from
the species found further downstream.
Headwater streams function as sources
of sediment, water, nutrients, and
organic matter for downstream systems.
Riparian vegetation provides organic
matter to headwater streams in the form
of dropped leaves and other plant parts.
This organic matter fuels the aquatic
food web.10 According to the U.S.
Environmental Protection Agency
(EPA), headwater streams that flow only
seasonally or in response to
precipitation events; i.e., intermittent
and ephemeral streams, comprise
approximately 53 percent of the total
stream miles in the continental United
States.?

Headwater streams are the streams
most likely to be directly disturbed or
impacted by coal mining activities. The
EPA estimates that SMCRA permits in
existence between 1992 and 2002
authorized the destruction of 1,208
miles of headwater streams.?2 This total
included approximately 2 percent of the
total stream miles and 4 percent of the
first-order and second-order stream
miles in the central Appalachian
coalfields.13

Our proposed rule would address loss
of stream miles in two ways. First, we
propose to amend the standards
governing excess spoil and coal mine
waste to minimize both the generation
of excess spoil and the placement of
excess spoil and coal mine waste in
perennial or intermittent streams.
Second, we propose to adopt standards
that would minimize mining through
perennial and intermittent streams.
When mining through a perennial or an
intermittent stream does occur, our
revised standards would require that the
permittee restore both the hydrological
form and the ecological function of the
mined-through stream segment.

10 Palmer, Margaret A. and Emily S. Bernhardt.
2009. Mountaintop Mining Valley Fills and Aquatic
Ecosystems: A Scientific Primer on Impacts and
Mitigation Approaches. p. 12.

11 See http://water.epa.gov/type/rsl/streams.cfm
(last accessed January 12, 2015).

12U.S. Environmental Protection Agency. 2011. A
Field-Based Aquatic Life Benchmark for
Conductivity in Central Appalachian Streams (Final
Report). Office of Research and Development,
National Center for Environmental Assessment,
Washington, DC. EPA/600/R-10/023F, p. 16.

13 Id. However, the fact that the mining plan in
the permit authorized destruction of a stream
segment does not necessarily mean that the
destruction occurred. In some cases, the permittee
may have decided not proceed with mining or to
alter mining plans subsequent to permit issuance.
An unknown amount of the habitat destruction was
offset through the section 404 permitting process of
the U.S. Army Corps of Engineers, which requires
mitigation of loss or degradation of waters of the
United States.

Midwestern studies of reconstructed
stream segments demonstrate that
restoration of hydrological form and
ecological function after mining through
a stream is technologically feasible and
attainable. In Illinois, case studies
documented that streams flowing
through channels reconstructed after
mining can approach the regional
biological diversity found in streams in
unmined watersheds in that region.14
Another Illinois study focused on 25
miles of low-gradient perennial streams
with moderately disturbed premining
watersheds. Those stream segments
were relocated in the 1980s to facilitate
mining and then were restored in their
approximate premining location,
although two of the three streams were
routed through permanent pit
impoundments for part of their length.
In general, the study found that the
premining hydrological form and
ecological function of the streams have
been successfully restored, based on a
comparison with relatively undisturbed
segments of those streams that are
upstream of the mining operations.15
The exception is fish abundance and
diversity, which is substantially lower,
perhaps, the authors suggest, because of
the lack of mature riparian timber and
instream woody debris.1¢ In addition,
monitoring of habitat, water chemistry,
and biological parameters of a low-
gradient stream in Indiana that flows
through a channel reconstructed after
mining has demonstrated rapid recovery
of the stream’s ecological function.1”

The general consensus is that
reconstruction and restoration of high-
gradient streams after mining is more
challenging. However, a 2012 EPA
publication notes that ‘‘restoration of
high-gradient, very small intermittent
and ephemeral channels as part of
stream mitigation projects is common in

14 Nawrot, J., W.G. O’Leary, and P. Malone. 2009.
Illinois stream restoration—opportunities for
habitat enhancement: policy, principles, and
practices. Pages 183—195 in Proceedings of the 2009
Geomorphic Reclamation and Natural Stream
Design at Coal Mines: A Technical Interactive
Forum, 28-30 April 2009. Bristol, VA, 226 pp.

15 Williard, Karl, B. Borries, T. Straub, D.
Rosenboom, C. Nielson, and V. Kelly. 2013. Stream
restoration—long term performance: a reassessment.
Final report for Office of Surface Mining
Cooperative Agreement S11AC20024 AS.

16 Id. at 77-78. The restored streams have a
relative lack of minnows and benthic invertivores
along with an abundance of sunfish. Lentic species
replaced lotic species in the two streams that were
routed through permanent pit impoundments.

17 ENVIRON International Corporation.
September 10, 2010. Report for Fish and
Macroinvertebrate Sampling for 2010
Bioassessment Monitoring of West Fork Busseron
Creek. Prepared for Peabody Energy, Evansville,
Indiana.

coalmining regions.” 18 This statement
appears in the context of a discussion of
improving existing degraded stream
channels as mitigation for the adverse
impacts of coal mining elsewhere, but
the principles set forth in the
publication also should apply to
functional restoration of stream
channels newly constructed or
reconstructed as part of surface coal
mining and reclamation operations.
Appendix B of the publication describes
a scenario in which high-gradient
stream channels devoid of aquatic life
on an abandoned minesite in West
Virginia may be restored to biological
health in an estimated 10 years.1?

Most adverse impacts of surface coal
mining operations on water quality
occur as a result of the excavation and
fracturing of the rock layers above the
coal seam. The mining process converts
mostly solid rock, which has few pore
spaces and thus offers little opportunity
for chemical reaction with air and
water, into highly fragmented mine
spoil, which contains a vastly greater
number and volume of pore spaces and
thus offers much greater opportunity for
chemical reaction with air and water.
Surface water and groundwater infiltrate
the pore spaces in mine spoil placed in
the backfilled area of a mine or in an
excess spoil fill and react with air and
the surfaces of the rock fragments to
produce drainage with high ionic
concentrations. Specifically, water
percolating through an excess spoil fill
or the backfilled area of a mine typically
contains substantially higher
concentrations of sulfate, bicarbonate,
calcium, and magnesium ions, as well
as some trace metals, compared to the
concentrations of those ions and metals
in groundwater discharges and surface
runoff from areas undisturbed by
mining.2°

18 Harman, W., R. Starr, M. Carter, K. Tweedy, M.
Clemmons, K. Suggs, C. Miller. 2012. A Function-
Based Framework for Stream Assessment and
Restoration Projects. U.S. Environmental Protection
Agency, Office of Wetlands, Oceans, and
Watersheds, Washington, DC EPA 843-K-12-006,
p. 230.

19]d. at 336-339.

20 See, e.g., Lindberg. T.T., E.S. Bernhardt, R. Bier,
A. Helton, R. Merola, A. Vengosh, and R.T. Di
Giulio. 2011. Cumulative impacts of mountaintop
mining on an Appalachian watershed. Proceedings
of the National Academy of Sciences 108: 20929—
20934, 20929. The researchers state that typical
specific conductance levels in low order streams in
West Virginia range from 13 to 253 microSiemens
per centimeter (uS/cm). Specific conductance levels
in streams impacted by mining range from 502 to
2,540 uS/cm. (Specific conductance is a measure of
electrical conductivity. High specific conductance
readings are a strong indicator of land disturbance,
such as agriculture, urbanization, or mining. See
Pond, G.J., M.E. Passmore, F.A. Borsuk, L.
Reynolds, and C.J. Rose. 2008..Downstream effects
of mountaintop coal mining: comparing biological
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When sulfate is the dominant anion in
those discharges, the result can be acid
mine drainage, which mobilizes metals
such as iron, manganese, aluminum,
and zinc that are directly toxic to fish
at high levels.21 But high concentrations
of sulfate ions do not necessarily result
in acid mine drainage because
groundwater discharges and surface
runoff from backfilled areas and excess
spoil fills often also contain elevated
concentrations of alkaline ions
(especially calcium, magnesium, and
carbonate ions), which neutralize the
acidic sulfate ions, thus preventing the
formation of acid mine drainage.22

However, alkaline ions also can have
negative impacts on water quality and
aquatic life. Elevated concentrations of
alkaline ions in mine drainage may
result in significant increases in the pH
and electrical conductivity of streams
that receive discharges from mined
areas.23 Elevated concentrations of both
these ions and sulfate ions are highly
correlated with elevated electrical
conductivity in streams, which is highly
correlated with the loss or absence of
pollution-sensitive species of aquatic
insects and fish even when in-stream
habitat downstream of the mining
activity is otherwise intact.24 The
adverse impacts may extend far
downstream. One study found that
adverse impacts from both surface and
underground mines on water quality in
Appalachian streams extended an
average of 6.2 miles downstream from
the mine.25

The EPA has established an aquatic
life benchmark of 300 microsiemens per
centimeter (US/cm) for electrical
conductivity, based on a scientific
determination that maintaining
conductivity at or below this level
should prevent the extirpation of 95
percent of invertebrate genera, such as
mayflies, dragonflies, damselflies, and
aquatic beetles, in central Appalachian
streams.2¢ In other words, mining

conditions using family- and genus-level
macroinvertebrate bioassessment tools. J. N. Am.
Benthol. Soc., 2008, 27(3): 717-737, 720.)

21 Williard, op. cit. at 4.

22Palmer, M.A. and E.S. Bernhardt. 2009.
Mountaintop Mining Valley Fills and Aquatic
Ecosystems: A Scientific Primer on Impacts and
Mitigation Approaches, p. 14.

23]d.

24]d. at 3, 14-15.

25 Petty, T., K. Fulton, M. Strager, G. Merovich,
J. Stiles, and P. Ziemkiewicz. 2010. Landscape
indicators and thresholds of stream ecological
impairment in an intensively mined Appalachian
watershed. Journal of the North American
Benthological Society 29(4): 1292—-1309.

261J.S. Environmental Protection Agency. 2011. A
Field-Based Aquatic Life Benchmark for
Conductivity in Central Appalachian Streams (Final
Report). Office of Research and Development,
National Center for Environmental Assessment,

activities that cause an increase in the
electrical conductivity of a stream to no
more than 300 uS/cm would be
expected to result in the extirpation of
no more than 5 percent of the
invertebrate genera present in the
stream before mining. A recent study
suggests that a similar benchmark for
fish would be somewhat higher because
adverse impacts on the populations and
diversity of fish species begin to appear
at conductivity readings between 600
and 1,000 uS/cm.27

Elevated electrical conductivity in
streams can persist for many years after
the completion of mining and land
reclamation.28 This water quality
characteristic can prevent or restrict
recolonization by the species of fish 29
and insects 30 that inhabited the affected
stream segment before mining began in
the watershed. Studies in Appalachia of
existing minesites have not found any
ecologically significant improvement in
electrical conductivity with either time
or the extent of reforestation of the
minesite.31 However, a recent study of
test plots on a surface mine in Kentucky
found that the quality of water
emanating from plots that used the
Forestry Reclamation Approach 32 to

Washington, DC. EPA/600/R—10/023F, p. 41. EPA
states that this benchmark applies to parts of West
Virginia and Kentucky and that it may be applicable
to Ohio, Tennessee, Pennsylvania, Virginia,
Alabama, and Maryland in Ecoregions 68, 69, and
70 because the salt matrix and background (calcium
and magnesium cations and sulfate and bicarbonate
anions at circum-neutral pH) is expected to be
similar throughout those ecoregions. EPA further
states that this benchmark also may be appropriate
for other nearby regions, but that it may not apply
when the relative concentrations of dissolved ions
are different.

27 Hitt, N.P. and D.B. Chambers. 2014. Temporal
changes in taxonomic and functional diversity of
fish assemblages downstream from mountaintop
mining. Freshwater Science 33(3):000—-000.
Published online June 30, 2014, in unpaginated
form.

28 See, e.g., Lindberg. T.T., E.S. Bernhardt, R. Bier,
A. Helton, R. Merola, A. Vengosh, R.T. Di Giulio.
2011. Cumulative impacts of mountaintop mining
on an Appalachian watershed. Proceedings of the
National Academy of Sciences 108: 20929-20934,
20931. Available at http://www.pnas.org/cgi/doi/
10.1073/pnas.1112381108 (last accessed January 29,
2015).

29 Hitt and Chambers, op. cit.

30Pond, G.J., M.E. Passmore, N.D. Pointon, J.K.
Felbinger, C.A. Walker, K.J.G. Krock, G.B. Fulton,
and W.L. Nash. 2014. Long-Term Impacts on
Macroinvertebrates Downstream of Reclaimed
Mountaintop Mining Valley Fills in Central
Appalachia. Environmental Management 54(4),
919-933.

311d.

32 The Forestry Reclamation Approach is a set of
five steps for reclaiming mined sites to encourage
native forest regeneration. These steps are: (1)
Prepare a suitable growth medium, (2) minimize
compaction, (3) minimize competition from
groundcover, (4) plant early- and late-successional
tree species, and (5) use proper tree-planting
techniques. See http://arri.osmre.gov/FRA/
FRApproach.shtm (last accessed January 6, 2015).

soil reconstruction improved
dramatically within 3 to 9 years after
spoil placement, with electrical
conductivity apparently stabilizing at
levels 50 percent below those recorded
during the first 3 years.33 Our proposed
rule would address the conductivity
issue by requiring that backfilling
techniques consider impacts on
electrical conductivity, by requiring that
excess spoil fills be constructed in
compacted lifts, and by incorporating
elements of the Forestry Reclamation
Approach into our soil reconstruction
and revegetation rules.

Selenium Impacts

In locations with geological
formations that contain selenium,
mining has sometimes resulted in
elevated levels of selenium in streams
downgradient of the minesite. Mining
exposes elemental selenium to air, thus
facilitating oxidation to selenite and
selenate, which are soluble in water.
Selenium bioaccumulates 34 in fish
tissues, causing reproductive problems,
physical deformities, and, in extreme
cases, mortality in fish in the affected
streams.35 Selenium is beneficial to
animals, including humans, when
ingested in small amounts, but toxic
when ingested in amounts ranging from
0.1 to 10 mg/kg of food.3¢ Humans have
a dietary requirement estimated to be
0.04 to 0.10 mg/kg of food, but ingestion
of selenium in amounts as low as 0.07
mg per day has been shown to have
deleterious effects similar to arsenic
poisoning.3” Thus, selenium
concentrations in streams may be a
human health concern when the stream
serves as a drinking water supply or

33 Sena, Kenton L., “Influence of Spoil Type on
Afforestation Success and Hydrochemical Function
on a Surface Coal Mine in Eastern Kentucky”
(2014). Theses and Dissertations—Forestry. Paper
16, pp. 39 and 60. See http://uknowledge.uky.edu/
forestry _etds/16 (last accessed January 6, 2015).
Electrical conductivity during the first 3 years
averaged between 829 and 1224 uS/cm, depending
upon whether the soil consisted of brown
sandstone, gray sandstone, or a mix. Electrical
conductivity in the last year of the study averaged
between 421 and 564 uS/cm.

34 Bioaccumulation means an increase in the
concentration of a chemical in a biological organism
over time, compared to the chemical’s
concentration in the environment. Compounds
accumulate in living things any time they are taken
up and stored faster than they are broken down
(metabolized) or excreted. See extoxnet.orst.edu/
tibs/bioaccum.htm (last accessed January 6, 2015).

35Hitt and Chambers, op. cit., suggest that an
aquatic life benchmark for total dissolved selenium
concentrations using the criteria that EPA relied
upon to establish a benchmark for electrical
conductivity would be between four and seven
micrograms per liter, at least for fish.

36U.S. Environmental Protection Agency,
“Quality Criteria for Water” (1976), p. 200.

371d.
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when fish in the stream are used for
human consumption.

The proposed rule would address the
environmental and human health
concerns related to selenium by
requiring collection of baseline
hydrologic and geologic information on
this element. If selenium is present in
any of the overburden to be removed as
part of the mining process, the proposed
rule would require that the permit
include limits on selenium discharges to
prevent material damage to the
hydrologic balance outside the permit
area. The hydrologic reclamation plan
and toxic materials handling plan must
address selenium and the surface water
and groundwater monitoring plans must
include selenium.

Impacts on Stream Flow Regime and
Flooding

In addition to the water quality
impacts discussed above, mining may
affect the flow regime of streams by
removing springs and otherwise causing
changes in base flow, water
temperature, seasonal variations in flow,
and fluctuations in flow in response to
storm events. Reclaimed minesites
generally exhibit both reduced
evapotranspiration (as a result of forest
loss due to mining) and reduced
infiltration of rainfall (as a result of soil
compaction during reclamation),
compared to unmined areas. A 2009
study of flood response in Virginia
watersheds found that flood magnitude
increased with the amount of surface-
mined land within the watershed. In
contrast, logging operations that
removed most forest cover in similar
Virginia watersheds increased overall
water yield within the watershed
without increasing flood volume, a
difference that the authors of the study
attributed to the soil compaction
associated with typical surface mine
reclamation. Another study in Maryland
found that the volume of surface runoff
as a result of a storm in a watershed
influenced by surface mining was
significantly higher than the volume of
runoff from an undisturbed forested
watershed as a result of the same-size
storm. The authors attributed this
difference to soil compaction on the
mined land, which reduced infiltration
rates to less than 1 cm/hr, compared to
30 cm/hr in the undisturbed watershed.
Increased surface runoff in response to
storms increases the potential for flood
damage and may adversely impact the
hydrological function of the stream by
causing stream channelization.38 Qur
proposed rule would address this issue

38 Sena at 27.

by minimizing soil compaction and
maximizing reforestation.

Impacts on Topography and
Microclimates

Mining impacts on the terrestrial
environment include a loss of
topographic complexity; i.e., regraded
minesites generally are flatter and more
uniform in terms of surface elevation
and configuration when compared with
the premining topography. U.S.
Geological Survey studies of central
Appalachia found that surface coal
mining reduced ridgetop elevations by
an average of 112 feet, raised valley
floor elevations by an average of 174
feet, reduced slope steepness by 9.5-11
percent, and changed slope aspect 39 by
38—41 degrees.*® Changes are less
dramatic in areas with flatter
topography, but the same principle of
greater uniformity and less topographic
diversity after mining and regrading still
applies. Regraded minesites usually lack
the small drainageways and variations
in slope and other topographical
features found prior to mining.
Therefore, they also lack the
microclimates and associated
ecosystems found prior to mining.
Landsat data from 2007-2009 for the
area containing a large mountaintop
removal mining operation in West
Virginia indicate that surface
temperatures of areas disturbed by
mining were warmer and more variable
in all seasons except winter.4? Surface
temperatures influence the type of
vegetation that can survive on mined
land and the extent and rate at which
the premining plant community and
associated fauna can recolonize the site.

Impacts on Soils, Vegetation, and
Terrestrial Wildlife

Other terrestrial impacts include
forest fragmentation (loss of large blocks
of contiguous mature interior forest and
increases in forest edge and grassland
habitat), loss of native forests, changes
in species composition and biodiversity
of both plants and animals, and loss or
severe compaction of soil horizons and
organic matter. At least temporarily,
mining of previously forested areas
adversely 